1. Introduction {#sec1}
===============

Triple negative breast cancer (TNBC) is defined by the absence of immunostaining for estrogen receptor (ER), progesterone receptor (PgR) and human epidermal growth factor receptor 2 (HER2). Generally, TNBCs are more likely to have aggressive features and exhibit an invasive phenotype with rapid progression; for this subgroup of tumors chemotherapy remains critical in reducing the risk of recurrence \[[@bib1], [@bib4]\]. Three-year invasive disease-free survival (IDFS) rates of 81% have been reported for patients with TNBC who have received adjuvant anthracycline/taxanetherapy \[[@bib4]\]. However, emerging data clearly indicate that TNBC is a heterogeneous disease with variable prognosis according to clinical, pathologic, and genetic factors. In particular, histologic subtypes might play a role in the outcome \[[@bib5]\]. If compared with invasive ductal carcinoma with similar biological features and stages, it is possible to identify TNBCs with extremely good or extremely poor prognoses. In a previous study at the European Institute of Oncology (IEO) we investigated the outcome of 781 patients with TNBC. We reported a five-year disease free survival (DFS) of 56% in patients with metaplastic tumors. Conversely, the five-year DFS for patients with adenoid cystic and medullary subtypes was 100% \[[@bib6]\]. The different outcome for different subtypes of TNBC indicates that TNBC encompasses several biological entities and for a minority of cases should be possible to avoid adjuvant chemotherapy. Focal apocrine differentiation is a common feature in invasive carcinoma. However, apocrine carcinoma is a rare form of breast malignancy, comprising ∼1% of all breast cancers \[[@bib7]\]. Apocrine tumors are typically ER, PgR and HER2 negative and express androgen receptor \[[@bib8]\]. One study suggested a better outcome of apocrine tumors with distinct clinic-pathological entity and a less aggressive behavior \[[@bib8]\]. In our previous experience, the apocrine tumors had a similar outcome if compared with ductal carcinomas. Similarly Takeuchi et al. reported no difference in survival rates between apocrine carcinoma and non apocrine carcinoma at 10 years after surgery \[[@bib9]\].

In our study we focused the attention on a selected group of apocrine TNBC to value the role of a de-escalation treatment. In particular, we decided to investigate the outcome of patients with apocrine TNBC with pT1-pT2, low Ki-67 expression and node negative who underwent to radical surgery. These patients were not candidate to adjuvant chemotherapy after interdisciplinary evaluation. The outcome of this group of patients was compared with those of a ductal carcinoma patients group with similar pathological stage and biological features, who received adjuvant chemotherapy, and also with those of an apocrine carcinoma patients group with similar pathological stage and biological features, who received adjuvant chemotherapy.

2. Materials and methods {#sec2}
========================

2.1. Study patients {#sec2.1}
-------------------

All consecutive women operated for breast cancer at IEO were referred for interdisciplinary evaluation and their data were included in the institutional database. We selected the ductal and apocrine breast cancer patients. We extracted information for 29,237 ductal and 210 apocrine early breast cancer patients operated between January 1998 and December 2016. We included in our analysis only women with available characterization of breast cancer (i.e., with evaluation of ER, PgR, HER2 and Ki-67), without a previous primary tumor and without a preoperative chemotherapy. The shared selection criteria were: triple negative subtype, pT1-pT2, node-negative tumor, and Ki-67 ≤ 20%. Both apocrine tumor who did not receive adjuvant chemotherapy and who received adjuvant chemotherapy and ductal carcinomas who received adjuvant chemotherapy were considered.

Twenty-four patients with apocrine tumors who did not received adjuvant chemotherapy and 26 patients with ductal tumors who received adjuvant chemotherapy fulfilled the inclusion criteria for the analysis. In order to have two balanced groups, a cohort of 24 women with ductal tumors was randomly extracted and matched (1:1 ratio) to the apocrine cohort who did not received adjuvant chemotherapy. A third group of 12 apocrine tumors who received adjuvant chemotherapy fulfilled the inclusion criteria and was included for supplementary analysis.

Flowchart for apocrine groups selection was reported in Supplementary [Figure 1](#appsec1){ref-type="sec"}.

Pure apocrine differentiation was diagnosed according to WHO tumors classification morphological criteria and to immunoprofile status, ER and PgR negative and androgen receptor (AR) positive, as previously described \[[@bib10]\].

2.2. Statistical methods {#sec2.2}
------------------------

Categorical variables were reported with absolute and relative frequencies; continuous variables were reported with median and interquartile range (IQR). Fisher's exact test and Wilcoxon rank-sum test were used to compare categorical and continuous variables, respectively.

The endpoints evaluated were invasive disease-free survival (IDFS), overall survival (OS) and cumulative incidence of invasive breast cancer related events (IBCRE). Events considered in the IDFS computations were invasive relapse, appearance of a second primary cancer, or death, whichever occurred first. OS was defined as the time from surgery until the date of death (from any cause). Events considered for IBCRE were loco-regional relapses, contralateral relapses and distant metastases. Surviving patients were censored at the last follow-up visit.

The IDFS and OS functions were estimated using the Kaplan--Meier method. The log-rank test was used to assess differences between groups.

The IBCRE curve function was estimated according to methods described by Kalbfleisch and Prentice, taking into account the competing causes of recurrence (not breast related events). The Gray's test was used to assess cumulative incidence differences between groups.

All analyses were performed with SAS software v. 9.4 (SAS Institute, Cary, NC). All tests were two-sided and p-values \<0.05 were considered statistically significant.

3. Results {#sec3}
==========

[Table 1](#tbl1){ref-type="table"} reports the clinical and biological features of apocrine group who did not received adjuvant chemotherapy and ductal carcinoma group who received adjuvant chemotherapy. The median age was 64 and 61 years in the apocrine and ductal group, respectively (p = 0.04). The median value of Ki-67 expression was 12% in the apocrine group and 16% in the ductal group (p \< 0.001) 96% of apocrine breast patients were in menopausal compared with 67% of patients in the ductal group (p = 0.02). No significant differences were reported for the tumor size between apocrine and ductal carcinoma since in both groups most patients had breast tumor size less than 2 cm: 83% of apocrine and 71% of ductal (p = 0.49).Table 1Biological and clinical features of apocrine (w/o CT) and ductal (w CT) tumors.Table 1Apocrine w/o CT\
N = 24Matched ductal w CT\
N = 24*P-value*N%N%**Year of surgery***0.01*Before 20030--8332003--20066254172007--2010729521After 20101146729**Menopausal status***0.02*Premenopausal14833Postmenopausal23961667**pT***0.49*pT120831771pT2417729**Local treatment***0.54*Quadrantectomy w/o RT140--Quadrantectomy w RT21882083Mastectomy w/o RT2828Mastectomy w RT0--28**Peritumoral vascular invasion***0.11*No241002083Yes0--417**Age** median (IQR)64.3 (58.2--66.9)61.2 (45.5--64.5)*0.04***Ki67** median (IQR)12.0 (10.0--15.0)16.0 (13.0--17.5)*\<0.001*

Median follow-up was 7.5 years.

All patients with ductal carcinoma received adjuvant chemotherapy. Specifically, 18 patients received CMF for six cycles (75%), 1 patient received metronomic cyclophosphamide and methotrexate (4.2%), 4 patients received anthracycline based chemotherapy (16.6%), 1 patient received taxane chemotherapy (4.2%).

[Fig. 1](#fig1){ref-type="fig"}A shows the IDFS in both group. The 5-years IDFS was 80.1% for apocrine and 91.1% for ductal. In details, 3 events were reported in the apocrine group (1 death not cancer related as first event and 2 other primitive cancers) and 6 events in the ductal group (3 loco-regional recurrences, 2 other primitive cancers and 1 contralateral breast cancer). The 5-years OS was 92.9% and 100% in the apocrine and ductal carcinoma group, respectively, as shown in [Fig. 1](#fig1){ref-type="fig"}B. [Fig. 2](#fig2){ref-type="fig"} shows the cumulative incidence of IBCRE in both groups. In detail: no patients in the apocrine group experienced an invasive breast cancer related event compared with 4 events (including 3 loco-regional recurrences and 1 contralateral tumors) in the ductal carcinoma group (Gray test p-value = 0.11). All these 4 patients with ductal carcinoma that experienced breast-related events received CMF for six cycles.Fig. 1**Invasive disease-free survival (A) and overall survival (B) in apocrine (w/o CT) and ductal (w CT) carcinoma**.Fig. 1Fig. 2Cumulative incidence of breast-related events in apocrine (w/o CT) and ductal (w CT) carcinoma.Fig. 2

Supplementary [Table 1](#appsec1){ref-type="sec"} reports the clinical and biological features of apocrine groups with and without adjuvant chemotherapy.

Supplementary Figure 2A shows the IDFS in apocrine groups with and without adjuvant chemotherapy. The 5-years IDFS for apocrine tumors that received adjuvant chemotherapy was 80.8%; 3 events were reported: 1 invasive contralateral breast recurrence, 1 invasive ipsilateral breast recurrence and 1 other primitive cancer. No differences in the IDFS for apocrine carcinoma with and without adjuvant chemotherapy was observed (Log-rank p-value = 0.814). Supplementary [Figure 3](#appsec1){ref-type="sec"} shows the cumulative incidence of IBCRE in apocrine groups with and without adjuvant chemotherapy. In the apocrine group that received adjuvant chemotherapy, 2 breast-related events were reported: 1 invasive contralateral breast recurrence, 1 invasive ipsilateral breast recurrence (Gray test p-value = 0.10).

The adjuvant chemotherapy in special types of apocrine tumors was prescribed more frequently during the initial years (i.e. before 2010) and in younger patients \[Median age (IQR) 64.3 years (58.2--66.9) in the no adjuvant chemotherapy group and 60.8 years (44.0--65.6) in the chemotherapy group.\]

4. Discussion {#sec4}
=============

TNBC encompasses several biological entities with different outcomes. In this heterogeneous scenario, it is a priority to identify which patients require more treatment to reduce the risk of recurrence and which patients need less treatment. The reported prevalence of apocrine carcinoma markedly differs between several reports and ranges from 0.4% to 62% \[[@bib11], [@bib12], [@bib13], [@bib14]\].

This considerable variability seems to occur because of the absence of a uniform definition of apocrine carcinoma. Such a definition would be important to distinguish apocrine tumors from apocrine-like carcinomas, the latter predominantly belonging to the luminal phenotype \[[@bib15],[@bib16]\].

The absence of standardized criteria and the suboptimal reproducibility of the histopathologic classification limits the use of available information on special types of breast cancer in tailoring adjuvant therapy \[[@bib17]\].

In addition to these observations, our study is unique in that it evaluates the outcome of special types of breast cancer within the apocrine tumor subgroups and this includes the large (albeit limited) number of patients who are not treated with adjuvant chemotherapy. Moreover, this is a single institution study. All included patients had a histological evaluation carried out at the IEO by the same team of pathologists thereby ensuring consistent pathological reporting. The median follow-up was 7.5 years which should also be considered appropriate for the triple-negative group.

Of the apocrine group who did not receive chemotherapy, none of the patietns experienced an invasive breast cancer related event compared with 4 events (including 3 loco-regional recurrences and 1 contralateral tumors) in the ductal carcinoma group (Gray test p-value = 0.11). All these 4 patients with ductal carcinoma who experienced breast-related events received CMF for six cycles. This regime was administered primarily in earlier years in place of anthracycline and taxane chemotherapy which represents the current standard of care for TNBC: In our sample, 70% of patients in the ductal group underwent surgery before 2010. Morevoer no difference in the IDFS for apocrine carcinoma with or without adjuvant chemotherapy was observed (Log-rank p-value = 0.814) confirming the possibility to spare chemotherapy in selected TNBC patients.

On the other hand, data indicate that it is possible to identify by gene expression array a molecular apocrine breast cancer subtype characterized by the expression of androgen receptor and the absence of estrogen receptor \[[@bib18]\]. One third of these cases are also HER2 negative.

Some of these tumors, but not all, are morphological hallmarks of apocrine. Recently the outcome of patients with molecular apocrine breast cancer included in the preoperative EORTC1099 study was analyzed. The Authors identified ninety-three cases with molecular apocrine subtype between the 846 eligible patients. Within the molecular apocrine subtype the 5-years recurrence free interval was 59% and the authors concluded that the outcome remains poor and suggested adjuvant trials be conducted to evaluate antiandrogens \[[@bib19]\].

The results of our study indicate that an accurate and reliable histopathologic assessment is crucial in order to detect special types of cancer. The prognosis of selected apocrine triple negative breast cancer patients may be favorable even in the absence of adjuvant chemotherapy.

In our series, as previously reported, apocrine tumors were diagnosed more often in older women than was ductal carcinoma; the median age was 64 vs 61 years in the apocrine and ductal groups, respectively. The lack of need for chemotherapy should be particularly relevant as older women have a greater probability of having concomitant disease and treatments. However, the retrospective nature of our study and the very low number of patients does not allow us to draw definite conclusions regarding the prognosis of special types of TNBC. To support a treatment de-escalation in selected groups of special types of breast cancer, multicenter projects are warranted. Such tailored research will require international cooperation to solidify consensus on how to treat or not individual patients with special types of breast cancer.

5. Conclusion {#sec5}
=============

The outcome of selected apocrine triple negative breast cancer patients is excellent and supports a treatment de-escalation. Multicenter projects focusing on the possibility of avoiding adjuvant chemotherapy in selected subtypes of triple negative breast cancers with favorable outcome are warranted.
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The following is the Supplementary data to this article:Multimedia component 1Multimedia component 1

Supplementary data to this article can be found online at <https://doi.org/10.1016/j.breast.2020.07.003>.
